Oral administration of geranylgeranylacetone improves survival rate in a rat endotoxin shock model: administration timing and heat shock protein 70 induction.
The present study was performed to determine whether oral pretreatment with geranylgeranylacetone (GGA) inhibits proinflammatory cytokine liberation and nitric oxide (NO) production in lipopolysaccharide (LPS)-treated rats and protects rats against death from LPS-induced endotoxin shock, and whether such protection by GGA is related to heat shock protein (HSP) 70 induction in multiple organs of rats. GGA (200 mg/kg) was given orally to rats. LPS (20 mg/kg) was administered intraperitoneally 4, 8, 16, or 24 h after GGA administration. The survival of rats was monitored over 24 h after LPS administration. GGA treatment at 8 or 16 h before LPS dramatically improved the survival rate of LPS-treated rats. Plasma levels of proinflammatory cytokines (tumor necrosis factor-alpha and interleukin-6) and NO 6 h after LPS administration in these GGA-pretreated rats were less than one-half of those in rats treated with LPS alone. A GGA challenge 8 or 16 h before LPS administration enhanced HSP70 expression in rat organs after LPS. Treatment with GGA 8 h before LPS minimized hepatic and renal damage. Furthermore, the protective effect of GGA on mortality in LPS-treated rats was inhibited with quercetin, known as an HSP70 inhibitor. These results suggest that oral administration of GGA at an optimal time before LPS injection induces and enhances HSP70 expression in several organs, inhibits proinflammatory cytokine and NO production, and prevents organ damage, resulting in an improved survival rate.